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ECONOMIC HARDSHIP AND THE EMOTIONAL HEALTH  
OF FAMILY CAREGIVERS 
 
Sarah Elizabeth Bradley, M.S. 
University of Pittsburgh, 2008
 Research Purposes:  Multiple studies have quantified the direct and indirect costs of cancer 
care; however, there is little attention to how concerns about costs impact the emotional health of 
family caregivers. The purpose of this study, using the Pittsburgh Mind Body Center Model, was 
to evaluate how perceptions of economic hardship influence burden, anxiety, and depressive 
symptoms in caregivers of persons with a primary malignant brain tumor. 
Methods:  Data were from an ongoing, longitudinal study (NCI R01CA118711). 
Caregiver (CG)/care recipient (CR) dyads (n=33) were recruited within a month of the CR’s 
diagnosis; data were collected at the point of diagnosis and 4 months later.  CRs were questioned 
using the Neurocognitive Status Exam (NCSE) and CGs completed questionnaires to determine 
perceptions of economic hardship, burden (Caregiver Reaction Assessment), anxiety (POMS), 
and depressive symptoms (CES-D). Linear regression was used to examine relationships among 
variables. 
Results: Perceived economic hardship had a significant effect on two CG burden 
subscales:  feelings that providing care negatively affected one’s schedule, and feelings of 
abandonment.  Economic hardship did not predict CG burden due to schedule at baseline, but did 
significantly (p<.01) predict burden 4 months later.  Alternately, economic hardship predicted 
burden due to feelings of abandonment at the time of diagnosis (p<.01), but not 4 months into the 
care situation.  CG depression was predicted by economic hardship 4 months after diagnosis 
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(p=.05), but not at the initial interview.  Economic hardship predicted CG anxiety at both the 
time of diagnosis and at the second interview (p<.01). 
Conclusions:  Results suggest that caregivers’ perception of economic hardship may be 
an important yet variable aspect of the burden, anxiety, and depression caregivers feel at the time 
of diagnosis and throughout the care situation. 
Public Health Significance:  Caregivers of persons with a chronic disease such as cancer 
face financial pressure that may have negative emotional consequences.  Although it may not be 
feasible to alleviate economic hardship, interventions may be effective in decreasing associated 
feelings of burden and anxiety during the care situation, and preventing the escalation of 
depressive symptoms. 
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1.0  INTRODUCTION 
Research has shown that persons undergoing treatment for cancer face many expenses 
over and above the direct costs of care, such as co-payments and deductibles for prescription 
medications and hospital stays, and loss of income.  Due to care demands and rising expenses, 
many caregivers leave or reduce paid employment, leading to a loss of earnings in addition to 
those lost by the patient.  It is clear that cancer is a costly disease, both for persons diagnosed and 
their caregivers, and while studies have reported work on quantifying the costs of cancer care, 
little research has explored how these costs impact the caregiver’s perceived economic hardship 
and subsequent depressive symptoms, anxiety, and burden.  Over the past several decades much 
research has documented the toll that providing care has on the emotional and physical health of 
the caregiver.  However, to date, no research has examined whether economic burden contributes 
to these changes in emotional health.  There is also a paucity of research describing how the 
perception of economic burden changes over time, as the care recipient’s disease and treatment 
progress.  Finally, almost no research to date has focused on the financial impact of cancer care 
on caregivers of persons with a primary malignant brain tumor (PMBT), a population that faces 
challenges due to both patients’ neurological dysfunction and treatment side-effects.  The 
purposes of this study were to: 1) explore the extent to which perception of economic hardship 
contributes to the emotional consequences of providing care, and 2) explore the extent to which 
perceived economic hardship changes during the first four months following diagnosis. 
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 1.1 FAMILY CAREGIVING 
Whether due to illness or injury, at some point in their lifetime many people find 
themselves having to care for a loved one.  The term caregiver refers to anyone who provides 
assistance to a person who is incapacitated to some degree.  The type of care may range from 
physically moving a person who is non-ambulatory, to helping someone dress or fill out 
paperwork, to providing emotional support and accompaniment to doctors’ visits.  Formal 
caregivers are trained professionals, however the majority of caregivers are informal and 
therefore receive no compensation for their role.  These caregivers are most often family 
members of the care recipient, but may also be a friend or neighbor.   
Approximately 28.8 million adults in the United States are family caregivers, a number 
that is expected to rise to 37 million by the year 2050 [Spillman and Black, 2005].  For many 
reasons, caring for a loved one is a stressful experience.  Caregivers face worry and anxiety over 
the well-being of their loved one, they may be confronted with unremitting time demands, and 
they may be forced to assume new roles within the family and/or learn new skills.  The pressure 
of the caregiving role leaves many individuals at risk for negative emotional consequences. Due 
to the large number of family members providing care in the home, much research has focused 
on the emotional health of these men and women.   
A large portion of this research has highlighted the negative psycho-behavioral responses 
that may result from caring for someone with an illness, the majority of which is found in the 
areas of cancer and dementia care.  Negative psycho-behavioral responses that have been found 
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in caregivers include anxiety [Marsh et al., 1998; Marsh et al., 1998], depressive symptoms 
[Kozachik et al., 2001; Watanabe et al., 2000], and overall emotional distress [Sparks et al., 
1998; Vedhara et al., 2000].  Caregiving has also been linked to an increased risk for 
nervousness and difficulty sleeping [Clipp and Moore, 1995; Carter, 2002].  In addition, 
caregivers tend to engage in more risky health behaviors such as alcohol and tobacco use, they 
are less likely to make and keep routine medical visits, and they have worse perceptions of their 
health [Beach et al., 2000]. 
Because the population of persons providing care for a loved one is so large, it is 
important to understand clearly all the consequences this demanding experience can trigger.  In 
particular, negative psycho-behavioral responses may lead to negative biological responses, but 
may also be moderated by professional interventions.  Therefore, understanding the factors that 
fuel and mediate caregivers’ negative psycho-behavioral responses is critical.  However, to gain 
a more clear picture of the factors involved in this response, a small subset of caregivers should 
first be examined. 
1.1.1 Caregivers of Persons With a PMBT  
Persons diagnosed with a PMBT are faced with a unique and challenging set of 
circumstances that affects not only them but those close to them as well.   Approximately 17,000 
people are diagnosed with a PMBT each year, of which the majority are men and are aged in 
their 50’s [Ries et al., 2006; Sherwood et al., 2007].  Diagnosis frequently follows a traumatic 
event such as a seizure or loss of consciousness, and rarely occurs without significant changes in 
personality and neurologic status [Greenberg et al., 1999].  Neurologic dysfunction in the patient 
forces caregivers of persons with a PMBT to face stressors similar to those of caregivers of 
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persons with dementia, a subset of caregivers who have been shown to suffer from negative 
psycho-behavioral responses such as depressive symptoms, anxiety, and difficulty sleeping 
[Pinquart and Sorensen, 2003; Sherwood et al., 2007; Vitaliano et al., 2003].   
Besides neurologic dysfunction, caregivers of persons with a PMBT must also grapple 
with oncologic issues, such as the diagnosis of a potentially terminal illness and the side effects 
of cancer treatment.  Because PMBTs are aggressive and can be therapy-resistant, effective 
treatment is limited, as illustrated by a 1-year survival rate of just 29% following diagnosis of the 
most common type of PMBT, glioblastoma multiforme [Central Brain Tumor Registry, 2000].  
Therefore, these caregivers are also at risk for negative outcomes similar to those of caregivers 
for persons with other types of cancer or dementia.  They have been shown to be at risk for 
psycho-behavioral responses such as depressive symptoms, anxiety, and burden [Given et al., 
2004; Kozachik et al., 2001; Sherwood et al., 2007]. 
Two reports describe the turmoil that family members undergo when learning that a 
loved one has a PMBT [Salander et al., 1996; Wideheim et al., 2002].  Anxiety, helplessness, 
and fear are common as family members try to maintain routine activities while facing the 
possibility of their loved one’s mortality.  If the patient survives initial surgery or treatment, 
family members often become aware of neurological and functional deficits that may prevent the 
care recipient from fulfilling previously held obligations.  At this point, family members often 
become caregivers, assuming responsibility for duties previously performed by the patient, and 
coordinating and even delivering care.  They are then at risk for negative psycho-behavioral 
responses such as anxiety, depressive symptoms and caregiver burden. 
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1.1.2 Caregiving Model 
To better understand the interactions and influences of factors such as disease and 
personal characteristics, and social and sociodemographic attributes, evaluation of biological and 
behavioral markers of distress can be done through the application of a mind body model.  These 
models suggest that psychological, behavioral, and biological responses to an event are 
interrelated and are all part of the body’s stress response.  In doing so, mind body models 
provide a visual framework for evaluating hypothesized relationships and exploring how 
psychological, behavioral, and biological responses interact over time.  Therefore, a mind body 
model can be used to help delineate the relationships between stressors, such as the care 
recipient’s functional status or perceived economic hardship, and caregiver psychological 
responses. 
A multidisciplinary team of investigators proposed the Pittsburgh Mind Body Center 
Model to examine interactions between biologic and behavioral responses to a stressor 
[Matthews, 2003].  Using research from the areas of oncology and dementia caregiving, this 
model can be adapted to describe how disease characteristics of a PMBT may trigger psycho-
behavioral and subsequent biologic responses in caregivers, ultimately leading to changes in 
overall physical health [Sherwood et al., 2007]. 
Disease characteristics are viewed as the primary external stressor and encompass 
variables related to the care recipient and his or her disease trajectory.  Disease characteristics 
such as tumor type and the patients’ neurological status can lead to caregivers’ psycho-
behavioral responses, such as depressive symptoms and anxiety [Sherwood et al., 2007].  
Caregivers’ personal characteristics can either lead directly to psycho-behavioral responses or 
moderate the relationship between patients’ disease characteristics and caregivers’ psycho-
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behavioral responses.  Then, psycho-behavioral responses can lead to biologic responses, which 
may impact overall health [Sherwood et al., 2007].  All of these interactions occur over time.  
See Figure 1 for details.  
Figure 1.  Pittsburgh Mind Body Model 
While it is known that caregivers with lower income are more likely to suffer negative 
psycho-behavioral responses to the care situation [Pinquart and Sorensen, 2003; Nijboer et al., 
2001; Gaugler et al., 2000], no research to date has explored whether financial concerns affect 
caregiver depressive symptoms, anxiety, and burden.  High treatment costs and care demands 
take their toll on many caregivers, but the impact of these variables on the caregivers’ emotional 
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responses have not been delineated.  The Pittsburgh Mind Body Model, therefore, can be used as 
a guide in this exploration, and provides a framework for discussion on the matter. 
The Pittsburgh Mind Body Model may be used to examine the extent to which perceived 
economic hardship contributes to the emotional consequences of providing care, and how this 
relationship changes over time.  Perception of economic hardship may both moderate caregiver 
response to the patient’s disease characteristics, and provide a new stressor to which the 
caregiver must respond.  However, caregivers’ psycho-behavioral responses are not solely 
dependent upon the presence of a stressor, but are also dependent upon the amount of distress the 
caregiver associates with that stressor.  Therefore, it is not so much the amount of financial 
resources present, but rather the caregiver’s perception of economic hardship that must be 
examined. 
This perception of economic hardship may be moderated by personal attributes and the 
caregiver’s social environment.  Persons with very different amounts of financial resources may 
have similar perceptions of their level of economic hardship due to personality type or support 
from family and friends, etc.  It is the perception of economic hardship then that facilitates the 
caregiver’s psycho-behavioral response.  Perception of economic hardship may have some effect 
on caregivers’ negative psychological response to the care situation, however, to date this 
relationship has not been examined.  In addition, the interaction between perception of economic 
hardship and caregivers’ psychological response occurs over time, although no research to date 
has examined this timeline and the potentially changing responses.  Therefore, the purposes of 
this study were to 1) explore the extent to which perceived economic hardship contributes to the 
emotional consequences of providing care, and 2) explore the extent to which perception of 
economic hardship changes during the first four months following diagnosis. 
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1.1.3 Psycho-behavioral Responses to Caregiving 
Caring for a loved one is a uniquely stressful experience;  the potentially overwhelming 
nature of the role leaves family caregivers at risk for depressive symptoms.  Depressive 
symptoms often manifest as loss of interest or pleasure in activities, low feelings of self worth, 
low energy, and poor concentration [Kozachik et al., 2001; Radloff, 1977].  In caregivers of 
persons with dementia, oncology, and other chronic illnesses, depressive symptoms have been 
closely linked with the patient’s disease characteristics [Pinquart and Sorensen, 2003; Hinton et 
al., 2003], and functional status [Cohen et al., 2002].   
In addition to depressive symptoms, the stress caused by the care situation causes many 
caregivers to feel burdened.  Caregiver burden represents the impact of providing care on various 
aspects of the caregiver’s life, such as schedule, self-esteem, health, finances, and feelings of 
abandonment [Given et al., 1992].  Past research has shown that feelings of caregiver burden are 
linked to disease characteristics such as the patient’s neurological function [Chumbler et al., 
2003; Pinquart and Sorensen, 2003; Bookwala and Schulz, 2000; Gaugler et al, 2000], tumor 
type [Gaugler et al., 2005], and symptom status [Andrews, 2001].  A meta-analysis supported the 
findings that when the care recipient has both functional and neurological impairments, the 
functional deficit has less of an influence on caregiver psycho-behavioral outcomes than the 
neurological decline [Pinquart and Sorensen, 2003]. 
Within the caregiving situation, there are many possible causes for these psycho-
behavioral responses.  As alluded to, and as illustrated in the Pittsburgh Mind Body Model, a 
possible cause for these responses are the patient’s disease characteristics, which have been 
shown to influence the caregiver’s emotional response to the care situation.  Disease 
characteristics are defined as variables in the caregiving situation related to the tumor and 
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treatment progression that may influence the quantity and severity of care demands, and 
therefore the degree to which the caregiver may exhibit negative psycho-behavioral responses to 
the care situation [Sherwood et al., 2007].  These characteristics include variables such as tumor 
type and grade, which may be indicative of the patient’s expected survival and has been shown 
to impact psycho-behavioral responses [Ergh et al., 2003; Sherwood et al., 2007].  Tumor type 
and grade are also the basis for selecting specific treatment regimens, which may significantly 
impact the patient’s functional, neurological, and symptom status.  Surgery, radiation, and 
chemotherapy can lead to loss of motor and sensory function, fatigue, difficulty walking, pain, 
difficulty swallowing, and headache, which may in turn cause changes in the patient’s functional 
status [Armstrong et al., 2005; Hoang-Xuan et al., 2003; Schmidinger et al., 2004].  Disturbance 
of the patient’s functional status has been associated with reports of caregiver burden, anxiety, 
and sleep disruption.   
Persons diagnosed with a PMBT face not only oncologic effects, but also neurological 
consequences.  These have the potential to affect caregiving demands [Armstrong et al., 2005; 
Filley and Kleinschmidt-DeMasters, 1995; Irle et al., 1994].  Neuropsychiatric symptoms can 
include irritability, apathy, memory deficits, and hallucinations.  A recent study by Sherwood et 
al. showed that more than one-third of caregivers stated that the care recipient had problems with 
short-term memory and decision-making regarding activities of daily living (ADLs) [Sherwood 
et al., 2006].  ADLs are self-care tasks done in daily living, such as bathing, dressing, and eating.   
Additionally, 88% of caregivers reported that the patient had at least one neuropsychological 
symptom, which has been linked with caregiver depressive symptoms, burden, and sleep 
disturbances in other caregiver populations [Sherwood et al., 2006]. 
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Research has shown that more aggressive tumor grades, worsening functional and 
neurologic status, and more severe treatment-related symptoms in the patient can lead to greater 
reports of caregiver depressive symptoms, burden, anxiety, and sleep disturbances [Chio et al., 
2005; Chumbler et al., 2003].  This suggests that disease characteristics, by dictating care 
demands and the patient’s life expectancy, affect the caregiver’s psycho-behavioral responses.  
However, these characteristics are not the sole determinant of caregiver response to the care 
situation. 
Not all caregivers demonstrate a negative psycho-behavioral response to disease 
characteristics, suggesting that caregiver personal characteristics help moderate this response.  
Personal characteristics include factors such as personality type and mastery, defined as the 
perception of control over the care situation, and have been linked with caregivers’ emotional 
responses [Mullan, 1992;  Skaff et al., 1996].  Bookwala and Schulz showed that high levels of 
neuroticism are linked with burden and depressive symptoms in caregivers of patients with 
Alzheimer’s disease [Bookwala and Schulz, 1998].  These researchers also suggested that 
neuroticism moderates the relationship between disease characteristics and caregivers’ psycho-
behavioral response, such that caregivers with high levels of neuroticism are at greater risk for 
depressive symptoms when a patient has neurological deficits, when compared to a caregiver 
with low levels of neuroticism [Bookwala and Schulz, 1998].   
Research also suggests that caregivers with high levels of mastery are able to face the 
challenges of providing care and are able to problem-solve to meet care demands [Bookwala and 
Schulz, 1998].  This suggests that a feeling of mastery may help determine how well caregivers 
believe they can fulfill the care role.  This in turn may affect their susceptibility to depressive 
symptoms [Skaff et al., 1996; Bookwala and Schulz, 1998].   
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In addition to disease and personal characteristics, social attributes also influence 
caregivers’ psycho-behavioral responses.  In caregivers of persons with chronic illness, marital 
satisfaction has been shown to influence anxiety, depressive symptoms, and burden [Beach et al., 
2000; Tsai and Jirovec, 2005; Edwards, 2002].  In addition, the availability and willingness of 
friends and family to provide emotional support to the caregiver, the caregiver’s social support, 
has been shown to moderate burden [Nabors et al., 2002].  One study found that when care 
demands were high, caregivers with low levels of social support were at greater risk for 
depressive symptoms than those with high levels of support [Cannuscio et al., 2004].   
Lastly, in addition to disease characteristics, personal characteristics, and social support, 
sociodemographic attributes of the caregiver have also been linked with caregiver psycho-
behavioral responses.  In general, caregivers who are female, young, of lower income status, and 
who are spouses of the patient have been shown to be at higher risk for feelings of caregiver 
burden, depressive symptoms, anxiety, and sleep disturbances [Zarit et al., 1986; Pinquart and 
Sorensen, 2003; Nijboer et al., 2001; Gaugler et al., 2000; Blood et al., 1994]. 
Caregivers’ psycho-behavioral responses do not solely depend on the presence of a 
stressor, but also depend on the amount of distress the caregiver associates with that stressor.  As 
illustrated by the Pittsburgh Mind Body Model, personal characteristics, and social and 
sociodemographic attributes help to moderate the caregiver’s response to the stressor, the 
patient’s disease characteristics.  For example, personality type and mastery help to shape the 
caregiver’s attitude towards the care situation, while marital satisfaction and social networks 
provide emotional support to decrease the stress of providing care.  Together, these factors help 
determine the degree to which the caregiver shows negative psycho-behavioral responses.  Some 
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factors, such as financial concerns, have not been well-studied, but may play a role in 
determining psycho-behavioral response to the care situation. 
1.2 FINANCIAL CONCERNS IN ONCOLOGY 
It is predicted that over 1.4 million people in the United States will be diagnosed with 
cancer in 2007 [American Cancer Society, 2007].  Advances in diagnosis and treatment have 
extended survival making some cancers, even in advanced stages, a chronic, rather than 
immediately life threatening, illness.  While improved treatment has enabled Americans to live 
with cancer longer, it has also caused the national cost of the disease to balloon to over $206 
billion in 2006.  Of this, only $78 billion, or roughly one third of the total cost, is spent on direct 
medical costs; the other two-thirds are incurred as indirect costs due to factors such as lost 
productivity [ACS, 2007].  Direct costs are expenses related to cancer treatment, and include 
costs such as bills for clinic visits or hospital stays, transportation, and childcare.  These costs 
may be fully or partially covered by third party payers.  Indirect costs, on the other hand, are 
often due to opportunities lost because of cancer treatment, such as loss of income, used savings 
that were earmarked for another purpose, and canceled vacations [Moore, 1999].  These indirect 
expenses are absorbed by patients and their families.  These expenses can be significant, and 
have real impact on patients and their loved ones. 
Although over 15% of the United States population is uninsured, even insured persons 
face the threat of medical-related financial strain [DeNavas-Walt et al., 2004].  With healthcare 
costs rising and increased shifting of costs from employer to employee, financial hardship 
stemming from the diagnosis and treatment of cancer is likely to increase.  In the United States, 
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personal bankruptcy claims have been closely linked with medical costs, even when health 
insurance is present at the time of diagnosis [Himmelstein et al., 2005].  These trends suggest 
that financial strain may be compromising optimal cancer care and creating a new source of 
disparity in the healthcare setting. 
In addition to the cost of cancer incurred by society as a whole, the cost to the individual 
patient and his or her family has the potential to be exorbitant.  In a study of breast cancer 
patients published in 1999, Moore found that monthly out of pocket expenses ranged from $36 to 
$1224 [Moore, 1999].  Arozullah et al. reported on 156 insured breast cancer patients and found 
that women’s average expenses totaled $1455 per month [Arozullah et al., 2004].  This total 
included both out-of-pocket costs for medication, transportation, doctor visits, and meals, and 
lost income (60% of the employed respondents reported cutting back on hours worked).  On 
average, 50% of the women’s financial burden was due to lost income, 41% was due to non-
reimbursed direct medical costs such as prescription medications and physician visits, and the 
remaining 9% was due to direct non-medical costs such as transportation and childcare 
[Arozullah et al., 2004].  Although the studies are limited by sample homogeneity, both illustrate 
the out of pocket costs that can occur as a result of cancer diagnosis and treatment. 
Illustrating the magnitude of lost income and time spent at work, Chang et al. reported 
that persons with cancer and their caregivers suffered a loss of 2 workdays and 5 short-term 
disability days per month [Chang et al., 2004].  Over the course of a long illness this has the 
potential to cause significant loss of income and productivity. 
The high costs of medical care can also have considerable consequences for the family of 
a person with cancer.  Covinsky et al. reported on persons and family caregivers faced with a life 
threatening disease (N=2,129) including congestive heart failure, metastatic lung cancer, and 
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metastatic colon cancer [Covinsky et al., 1994].  Of these individuals, more than half reported at 
least some financial burden, and almost one third reported losing most or all of their savings.  
The study found that many families had to make adjustments including moving to a less 
expensive home or putting off medical care.  Although the study describes adjustments made by 
persons and families with a life threatening disease in the face of financial concerns, it stops 
short of evaluating the effects these adjustments have on the mental and physical health of the 
patients or their families. 
A recent report by Bradley et al. suggested that the costs related to cancer treatment have 
a significant impact on patients and their families [Bradley et al., 2007].  This descriptive, 
qualitative study examined responses from 20 participants who had been diagnosed with a 
primary malignant brain tumor (PMBT), and who were asked about the financial impact of their 
care.  The analysis made clear that these patients felt that their treatment- and cancer-related 
costs were causing repercussions for their family and friends [Bradley et al., 2007].  Participants 
also verbalized the anxiety and distress that financial concerns were causing them, leading one 
patient to comment that, “I can’t just worry about the fact that I’m sick and I have cancer, I have 
to worry about how I’m going to get my medicine and get the tests” [Bradley et al., 2007].   
Although it is limited by participant self-selection, this study suggests that worries over cancer 
costs are affecting not just the patient but also his or her family and caregivers.   
Knowing that their diagnosis and treatment is financially affecting the patients’ loved 
ones appears to cause negative feelings.  A 2007 study found that cancer patients who reported 
high levels of financial strain were more likely to report being a burden to their caregivers 
[Simmons, 2007].  This study did not, however, examine the caregivers’ reports of burden or 
financial strain.  Along these same lines, Siegel et al. reported that persons with cancer who have 
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financial hardship report higher numbers of unmet needs than those without [Siegel et al., 1991].  
This may impact patient quality of life, but it is not known how this affects caregiver psycho-
behavioral responses. 
1.2.1 Financial Concerns in Neurology 
With the exception of the recent work by Bradley et al. [2007], much of the research on 
the impact of cancer costs has focused on persons affected with some of the most common types 
of cancer, such as breast, colon, and lung, while comparatively little has focused on persons with 
a PMBT.  However, these persons may face neurological challenges similar to those faced by 
persons with dementia or Alzheimer’s disease, and therefore, caregivers of patients in these 
separate populations may confront like obstacles.  In the area of neurology, much work has been 
done with not only the persons diagnosed, but also their caregivers.   
In the past, research has shown that the families and caregivers of ill patients experience 
financial strain.  A study by Wimo et al. in 1998 showed that family caregivers of dementia 
patients experienced financial burden.  The study suggested that this may have played a role in 
the families’ decision to enroll the patients in day care [Wimo et al., 1998].  A large study of 
male dementia patients and their female caregivers illustrated that the largest component of cost 
to the caregiver is lost earnings [Moore et al., 2001].  The average lost earnings was calculated to 
be $10,709 per year.  These dementia caregivers also spent a significant amount of valuable time 
with their subsequent patients, and used their own resources to pay for care-related goods and 
services.  Moore et al. estimated this cost to be approximately $360 per month [Moore et al., 
2001].  The findings of the study suggested that as the disease progressed, caregivers were 
spending more time providing care, and therefore informal costs increased with disease 
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progression [Moore et al., 2001].  To date, no study has been done, however, that explores how 
and if caregiver perception of economic hardship changes as time passes. 
A 1997 paper by William Haley suggests that caregivers of persons with Alzheimer’s 
disease may spend as many as 60 hours per week on care responsibilities.  As a result, many of 
these caregivers must leave or reduce paid employment in order to provide care [Haley, 1997].  
Similarly, a study of over 5,000 dementia patients and their primary caregivers by Covinsky et 
al. showed that the caregivers spent an average of 89 hours per week on care-related activities, 
and a significant number of caregivers had to reduce or halt paid employment [Covinsky et al., 
2003].  However, it remains to be seen whether these financial pressures cause negative 
caregiver psycho-behavioral responses. 
1.2.2 Consequences of Financial Concerns  
It is clear that persons undergoing treatment for cancer and/or for a neurological 
condition may be faced with concerns and worry about finances.  It is also apparent that these 
costs affect not only the patient, but also that person’s caregivers and family.  Research done in 
the past decade has also shown that financial concerns and perceived economic hardship can 
have an affect on physical health. 
Barrera and colleagues defined financial hardship as the degree to which individuals 
experience distress as a result of an imbalance between appraised needs and available resources 
[Barrera et al., 2001].  Financial hardship begins with the realization that economic resources are 
inadequate to meet the demands on those resources, which is often followed by a change in 
behavior to maximize use of resources.  Finally, inability to meet financial demands may result 
in a negative outcome, such as depressive symptoms or anger.  There have been reported 
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associations between financial hardship and mood in women caring for young children [Reading 
and Reynolds, 2001], persons with asthma [Janson-Bjerklie et al., 1993], and older adults [Chou 
and Chi, 2001].  However, little attention has been paid to persons with cancer. 
In previously healthy persons, financial concerns have been shown to have an impact on 
health.  In a prospective study of 1,759 men, Kubzansky et al. showed that men who worried 
more were at greater risk for coronary heart disease.  In particular, subjects who report high 
levels of worry about social conditions or financial concerns had an increased risk for myocardial 
infarction and angina [Kubzansky et al., 1997].  
Financial worry may also affect an individual’s perception of his or her health.  A 
Swedish study from 1995 of over 2,400 adolescents showed that participants who frequently or 
constantly worried about their families’ finances were more likely to report that they believed 
they were in poor health [Hagquist, 1998].  To date, no additional research has explored this 
finding in other populations.   
While these past studies suggest that financial worry may have an effect on physical 
health, no research to date has explored how perceived economic hardship caused by cancer 
diagnosis and treatment effects emotional health.  In particular, no research to date has evaluated 
the impact that perceived economic hardship has on levels of caregiver anxiety, depressive 
symptoms, and burden.  In addition, no study has examined changes in economic hardship over 
time, as the patient’s disease and treatment progresses, and no study has explored whether any 
relationship between perception of economic hardship and psycho-behavioral responses changes 
over time.  Therefore, this study used the Pittsburgh Mind Body Model to begin to explore the 
extent to which perceived economic hardship influences the negative caregiver psycho-
behavioral responses of anxiety, burden, and depressive symptoms.  This relationship was 
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examined both at the time of patient diagnosis, and four months into the care situation.  In 
addition, caregiver perception of economic hardship at diagnosis was compared to that 
perception four months into the care trajectory in order to evaluate the degree of change. 
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2.0  METHODS 
2.1 DESIGN 
This is a descriptive, longitudinal, pilot study (N=33) to explore the extent to which  
economic hardship contributes to the emotional consequences of providing care, and to explore 
the extent to which  economic hardship changes during the first four months following diagnosis.  
This pilot study was part of an ongoing NIH funded study (NCI R01CA118711; Sherwood, PI). 
2.2 ELIGIBILITY CRITERIA 
Caregivers were denoted by the care recipient as the person who would be providing the 
majority of support (including emotional, financial, and physical support) to the patient.  It was 
not a requirement of the study that caregivers be legally related to or live with the care recipient. 
Caregiver:  (1) Primary non-professional, non-paid caregiver, identified as such by the 
care recipient; (2) 21 years of age or over; (3) telephone access; (4) able to read and speak 
English; (5) did not currently consider self to be a primary caregiver for anyone else other than 
children under 21.   
Care recipient: (1) Over 21 years of age; (2) newly (within one month) diagnosed with a 
PMBT verified via pathology report. 
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2.3 SETTING 
Recruitment and data collection for the caregiver/patient dyad took place in a private 
room in either the neuro-oncology clinic at the University of Pittsburgh Cancer Institute (UPCI) 
or the neurosurgery clinic at the University of Pittsburgh Medical Center-Presbyterian (UPMC).  
UPCI is a NCI-designated Comprehensive Cancer Center serving western Pennsylvania.  UPMC 
Presbyterian is an adult medical/surgical referral center, and is one of the flagship hospitals of 
UPMC, a premier health system that serves over 4 million people.  
2.4 RECRUITMENT 
Potential subjects were identified through referral from clinic staff.  Only potential 
subjects who had consented for placement on a research registry were approached. Details of 
participation were explained to each dyad; it was explained that both caregiver and care recipient 
had to agree to participate in order for the other to be eligible and that data collection would be 
performed twice, once at baseline and once in 4 months.  For their participation, care recipients 
were reimbursed $25 at each time point, and caregivers were reimbursed $75 at each time point.  
The care recipient consent form is available in Appendix A, and the caregiver consent is in 
Appendix B. 
 20 
2.5 DATA COLLECTION 
Data were collected separately from each member of the dyad so that they felt 
comfortable answering questions honestly.  The dyad was given a choice of completing data 
collection either during their routine clinic appointment or in their homes (caregiver data for this 
portion of the larger study were collected during telephone interviews).  The majority of care 
recipient data were collected while patients were in the private examination room awaiting a 
routine clinic appointment with their health care provider.  Caregiver data were typically 
collected during a telephone interview at the subject’s convenience, but within 72 hours of data 
collection with the care recipient.  Interviews lasted approximately 60 – 90 minutes. All 
caregiver measures were administered by a trained member of the research team who recorded 
responses to instrument items in order to ensure completeness of data (a description of all 
measures is provided in the following measurement section).  Following interview completion, 
all participants’ responses were entered into a password protected SPSS database by a member of 
the research team.  Every participant’s data was verified by another member of the research team 
by comparing written responses with entered data for the purpose of quality assurance.   
2.6 MEASURES 
The following instruments (listed below in Table 1; full questionnaires available in 
Appendix C) were employed in the interviews: 
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 Table 1.  Instruments Used for Assessment of Caregiver and Care Recipient Factors 
Concept (Specific Aim) Measure Name (# of items) Psychometrics [reference] 
PMBT Characteristics 
Neuropsychological 
Status 
Neurobehavioral Cognitive Status Exam (55) 0.93 [Engelhart et al., 1994] 
Tumor Type Pathology report N/A 
Chronic burdens/resources 
Economic Hardship Economic Hardship Questionaire (20) 0.82-0.87  [Lempers et al., 1989] 
Sociodemographics Sociodemographic Questionnaire (22)   
Personality type Goldberg’s Adjective Scale (25) 0.82-0.90  [Goldberg, 1992] 
Social support Interpersonal Support Eval. List (12) 0.88-0.90  [Cohen et al., 1985] 
Psychological  
Depressive symptoms Reduced CES-D (10) 0.84-0.91  [Given et al., 7/99-6/02; 
Sherwood, 8/02-8/04] 
Anxiety Reduced POMS, anxiety subscale (3) 0.76-0.92  [Usala and Hertzog, 1989] 
Caregiver burden Caregiver Reaction Assessment (24) >.80  [Given et al., 7/99-6/02; 
Sherwood, 8/02-8/04] 
Note: CES-D = Center for Epidemiologic Studies-Depression; POMS = Profile of Mood States 
2.6.1 PMBT Characteristics 
The care recipients’ neuropsychological status was measured by the Neurobehavioral 
Cognitive Status Examination (NCSE) [Kiernan et al., 1987].  Subjects answered questions and 
performed tasks that indicated disability in the following domains: level of consciousness, 
attention, language, constructional ability, memory, calculations, and reasoning.  Scores were 
generated for each domain via algorithm (average ability=0, mild impairment=1, moderate 
impairment=2, and severe impairment=3); an overall score was calculated by summing the 
scores for each domain.  The NCSE has a sensitivity of 0.93 in a population of non-psychiatric 
adults [Engelhart et al., 1994].  Reliability in this study was .43 at the first interview, and .76 at 
the second interview four months into the care situation.  The care recipient’s 
neuropsychological status (cognitive and neuropsychiatric symptoms) have been consistently 
linked to caregiver burden and depressive symptoms in the Alzheimer’s disease caregiver 
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population [Fillit et al., 2000; Kaufer et al., 2000] and have begun to be identified as a correlate 
of distress in the cancer, and particularly neuro-oncology, caregiving populations as well 
[Sherwood, 8/02-8/04; Sherwood et al., 2004].  
Tumor type was assessed by a member of the research team, who reviewed the care 
recipient’s pathology report via medical records and noted the tumor type and grade.   
2.6.2 Chronic Burden/Resource Measures 
Economic hardship was measured using Barrera et al.’s Economic Hardship 
questionnaire [Barrera et al., 2001].  Participants rated their perception of economic burden in 
the areas of Financial Strain, Inability to Make Ends Meet, Not Enough Money for Necessities, 
and Economic Adjustments/Cutbacks.  Reliability of each subscale reported by Barrera et al. as 
well as the reliability obtained in this study is as follows:  Financial strain, 0.73;  Inability to 
makes ends meet, 0.70 - 0.76;  Not enough money for necessities, 0.80 -0.85; and Economic 
adjustments, 0.70 - 0.73.  Construct validity has been established in prior research [Barrera et al., 
2001].  Individual items were summed to produce an overall score for each subscale, with higher 
scores indicating higher levels of economic hardship.  In this study the reliability of this 
summary measure was .95 at the time of diagnosis, and .92 four months later. 
Based on prior research documenting a relationship between caregivers’ emotional health 
and certain sociodemographic variables [Pinquart and Sorensen, 2003; Nijboer et al., 2001; 
Gaugler et al., 2000], this information was collected including caregiver age, gender, level of 
education, ethnicity, income, relationship to the care recipient, and comorbid conditions. 
Personality type was measured using the modified Goldberg Adjective Scale [Goldberg, 
1992].  Subjects rated their level of agreement with statements regarding five personality types 
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(extraversion, agreeableness, conscientiousness, emotional stability, and openness).  Subscale 
scores for each personality type were generated by summing individual items; higher scores 
indicating stronger traits.  The neuroticism portion of the Goldberg Adjective Scale, also known 
as the emotional stability scale, has an internal reliability of .82 - .88 [Goldberg, 1992], reliability 
in our study was .75.  Certain personality types, e.g. high levels of neuroticism, have been 
consistently linked with both caregiver burden and depressive symptoms in Alzheimer’s disease 
caregivers [Bookwala and Shulz, 1998; Jang et al. 2004].  Data suggest these relationships may 
also be present in cancer caregivers [Nijboer et al., 2001]. 
Social support was measured using the Interpersonal Support Evaluation List (ISEL) 
[Cohen et al., 1985].  Subjects rated the availability of three types of social support (appraisal, 
belonging, and tangible).  Individual items were summed to produce an overall score for each 
subscale, higher scores indicating more social support.  The ISEL has an internal reliability of 
0.88 - 0.90 in the general population, and a validity of 0.62 [Cohen et al., 1985].  Reliability in 
this study was .85 at the first interview, and .87 at the second interview.  Low levels of social 
support have been linked to increased caregiver burden and depressive symptoms in both 
neurologic and cancer caregivers [Goldstein et al., 2004;  Goode et al., 1998]. 
2.6.3 Psychological Measures 
Depressive symptoms were measured using the Reduced Center for Epidemiologic 
Studies-Depression (CES-D) [Radloff 1977].  [Note:  Reduced measures of the CES-D and 
POMS anxiety scales were used in the study to reduce subject burden.  These measures were 
obtained as a result of analysis from the REACH study (R. Schulz, personal communication) and 
data providing validity and reliability of the abbreviated measures are available upon request.]  
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Subjects indicated how often they experienced various symptoms.  Individual items were 
summed to produce an overall score, higher scores indicating higher levels of depressive 
symptoms.  Reliability estimates of the CES-D range from 0.76 to 0.92 [Radloff, 1977], 
reliability in this study was .87 at the time of diagnosis and .87 four months later.  The CES-D 
has proven to be a valid measure of depressive symptoms in populations of healthy adults, cancer 
patients, and adolescents [Hann et al., 1999;  Radloff, 1991].  High levels of depressive 
symptoms have been found in caregivers of persons with Alzheimer’s disease, cancer, and 
PMBTs [Sherwood et al., 2006; Kozachik et al., 2001; Schulz et al., 2004].  In turn, depressive 
symptoms has been linked to dysfunction in endocrine and immune systems, which can manifest 
in worsening overall health for general populations and for Alzheimer’s disease caregivers 
[Dentino et al., 1999]. 
Anxiety was measured using an abbreviated anxiety subscale of the Profile of Mood 
States (POMS) scale [McNair and Lorr, 1964;  Usala and Hertzog, 1989].  Individual items were 
summed to produce a total score, higher scores indicating higher levels of anxiety.  Validity was 
found to be 0.61 in a sample of adults from the general population [Nyenhuis et al., 1999];  
internal reliability has been reported as 0.64 [McNair and Lorr, 1964]. Reliability in this study 
was .94 at the first interview and .91 at the second interview. 
Caregiver burden is a multidimensional concept and was therefore measured via two 
subscales of the Caregiver Reaction Assessment, which asks caregivers to indicate the impact of 
providing care on their schedules and feelings of abandonment [Given et al., 1992].  The 
schedule subscale consists of five items that assess the impact of providing care on the 
caregiver’s usual activities, including whether providing care has forced them to eliminate 
activities and interfered with relaxation.  The abandonment subscale measured the ability of the 
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family to support the caregiver and work together in the care situation (including the caregiver’s 
perception of being ‘abandoned’).  Subscale scores resulted from summing individual items, and 
greater caregiver burden was indicated by higher scores.  Reliability of each subscale has been 
reported as follows:  schedule, 0.78 - 0.84 [Given et al., 1992;  Nijboer et al., 1999], reliability in 
this study was .77 at the time of diagnosis and .90 four months later; feelings of abandonment, 
0.62 - 0.90 [Given et al., 1992;  Nijboer et al., 1999], reliability in this study was .72 at the first 
interview and .87 at the second interview.  Caregiver burden has been linked to overall morbidity 
and physical health outcomes [Schulz et al., 1999]. 
2.7 STATISTICAL ANALYSIS 
All statistical analyses were done using the SPSS statistical package.  See Table 2 for all 
independent and dependent variables used in subsequent analyses. 
Table 2.  Variables used in statistical analyses 
 
 26 
2.7.1 Study Purpose 1:  To explore the extent to which perceived economic hardship 
contributes to caregiver depressive symptoms, anxiety, and burden. 
Due to the small sample size and large number of potential predictors, an attempt was 
made to limit potential predictors within regression models. One potential independent variable 
was the care recipient’s neuropsychological status, which was measured with an instrument that 
provides both summary scores and five domain specific scores.  Another potential independent 
variable was the caregiver’s perception of economic hardship, which was measured with an 
instrument that also provides both summary scores and specific domain scores.  High pair-wise 
correlations between Economic Hardship subscales and between the subscales and the summary 
measure (see Table 3) suggested that the summary measure could be used alone in subsequent 
analyses of the dependent variables (Table 2).   
Table 3.  Correlations among measures of Economic Hardship at the time of diagnosis (top half), and 
4 months after diagnosis (bottom half). 
 
Correlational analyses were also utilized to explore the relationships among Economic 
Hardship subscales and Neuropsychological Status subscales (domains).  Neuropsychological 
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subscales did not exhibit statistically significant correlations with each other or with the 
summary score (see Table 4), and so separate measures were used in subsequent analyses of the 
dependent variables of interest. 
Table 4.  Correlations among NCSE domain scores at the time of diagnosis (top half), and four 
months later (bottom half) 
 
Although the primary goal of this study was to determine the impact of economic burden 
on caregivers’ emotional health, other variables, such as age and caregivers’ level of neuroticism, 
have been consistently associated with caregivers’ emotional health in the literature, yet sample 
size prohibited concomitant evaluation of all factors. For this reason, the first step in each 
analysis was to perform univariate regression analyses between potential independent variables 
and each dependent variable of interest.  From these univariate analyses (Table 5, 6), any 
potential independent variable that demonstrated a relationship with a statistical significance of 
p<0.10 was included as a potential predictor in multiple linear regression models.   
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Table 5.  Results of exploratory univariate analyses of each independent variable separately with 
each dependent variable at time of diagnosis. 
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Table 6.  Results of exploratory regression analyses of each independent variable separately with 
each dependent variable 4 months after diagnosis. 
 
After identifying potential predictors through univariate analyses, this subset of 
independent variables was included in an initial multiple linear regression model for each 
dependent variable at each time point.  In addition, each model was also forced to caregiver age, 
relationship to care recipient, and sex, due to the overwhelmingly consistent relationship between 
these factors and caregiver anxiety, depressive symptoms, and burden.  Because it was the 
primary variable of interest, economic hardship was also forced in each model.  Next, a 
backwards stepwise regression analysis was performed in which the least significant of the 
independent variables was removed one at a time from each model.  Independent variables were 
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removed until all variables in the model, had a significance of 0.10 or lower (with the exception 
of economic hardship), and the overall model produced acceptable fit indices. 
2.7.2 Study Purpose 2:  To determine whether caregiver perception of economic hardship 
changes from the time of diagnosis to four months later. 
A paired t-test was used to examine the change in economic hardship between subjects’ 
scores at baseline and 4 months. 
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3.0  RESULTS 
3.1 DESCRIPTION OF SAMPLE 
A total of 33 caregiver/care recipient dyads were recruited for the project.  As illustrated 
in Table 7, the majority of caregivers were Caucasian (n=32, 97%), women (n=26, 79%), and 
were spouses (n=21, 64%) of the care recipient.  The mean age of the sample was 52.15 years 
(SD=13.81), and the caregivers had a mean number of children of 2.5 (SD=2.22) children.  At 
the time of the first interview, approximately one-half of the caregivers were employed (n=15, 
47%).  Of those who were employed, 53% (n=8) worked in a professional or technical 
profession.  The caregivers had an average length of formal education of 14.74 years (SD=3.32), 
indicating that many had at least some post-secondary education.  The caregivers reported an 
annual household income of less than $50,000 in 42% (n=13) of the cases.  A majority (85%, 
n=28) of the caregivers held private health insurance, while 2 caregivers reported they did not 
have health insurance. 
As seen in Table 8, the majority of the care recipients were men (n=23, 70%) with a 
mean age of 52.51 years (SD=18.02).  Most of the care recipients’ tumors were classified as 
either astrocytomas grade I-III (n=7, 21%) or astrocytoma grade IV (glioblastoma multiforme) 
(n=19, 58%).  Many of the care recipients (n=15, 45%) underwent at least one craniotomy and of 
those known to have received chemotherapy, Temodar was the most common drug received 
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(n=22, 67%).  Seventy percent (n=23) of the care recipients were known to have had radiation as 
part of their treatment regimen. 
Table 7.  Characteristics of caregivers in sample 
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Table 8.  Characteristics of care recipients in sample 
 
3.2 BASELINE RESULTS 
3.2.1 Study Purpose 1:  To explore the extent to which perceived economic hardship 
contributes to caregiver burden, depressive symptoms, and anxiety. 
3.2.1.1 Time of diagnosis 
 Caregiver burden was measured by two subscales – the impact of providing care on 
caregivers’ schedule and the impact of providing care on caregivers’ feelings of abandonment.  
At baseline (see Table 9), caregiver burden related to the caregivers’ schedule was predicted by 
caregiver neuroticism (p=.02), caregiver age (p<.01), and the care recipient’s ability to perform 
calculations (p<.01), which is a component of the care recipient’s neuropsychological function.  
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Caregivers with higher levels of neuroticism and those who were older had higher levels of 
burden.  When care recipients had higher functioning in their ability to perform calculations, 
reports of caregiver burden were higher. 
Table 9.  Multiple regression analysis of factors influencing caregiver burden due to schedule at the 
time of diagnosis (N = 28; p < .01; R2 = .50) 
 
Caregiver burden due to feelings of abandonment at baseline was significantly predicted 
by perceived economic hardship (p < .01), and the care recipient’s total neuropsychological 
functioning (p = 0.02)(Table 10).  Caregivers who perceived a high level of economic hardship 
and those who were caring for persons with high levels of neuropsychological dysfunction 
reported higher levels of burden related to feeling abandoned. 
Table 10.  Multiple regression analysis of factors influencing caregiver burden due to feelings of 
abandonment at the time of diagnosis (N = 20; p < .01; R2 = .63) 
 
Regarding depressive symptoms, at the time of diagnosis, depressive symptoms were 
significantly predicted by neuroticism (p = .03) and the care recipient’s ability to remember short 
and long term events (a component of the care recipient’s neuropsychological function) (see 
Table 11).  Caregivers with higher levels of neuroticism and those who were providing care for 
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persons with higher levels of neuropsychological dysfunction reported higher levels of 
depressive symptoms. 
Table 11.  Multiple regression analysis of factors influencing caregiver depressive symptoms at the 
time of diagnosis (N = 29; p <.01; R2 = .50) 
 
The final analysis of caregiver emotional health at the time of diagnosis was performed to 
identify predictors of caregiver anxiety. Perception of economic hardship (p<.01) and 
relationship to the care recipient (p=.05) significantly predicted anxiety (see Table 12).  
Caregivers with higher levels of economic hardship and caregivers who were also spouses 
reported higher levels of anxiety. 
Table 12.  Multiple regression analysis of factors influencing caregiver anxiety at the time of 
diagnosis (N = 32; p <.01; R2 = .36) 
 
3.2.1.2 Four months after the care recipient’s diagnosis 
The second set of analyses were performed to identify whether predictors of caregivers’ 
emotional health changed at 4 months following diagnosis.  At this time point, caregiver burden 
related to schedule was predicted by economic hardship (p<.01) and the care recipient’s tumor 
type (p=.01)(see Table 13).  Caregivers with higher levels of perceived economic hardship and 
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caregivers of persons with a glioblastoma multiforme (the most aggressive brain tumor) reported 
higher levels of caregiver burden.  There was also a trend for caregivers who were spouses 
(p=.07) and those with lower levels of social support (p=.08) to report higher levels of burden 
related to schedule. 
Table 13.  Multiple regression analysis of factors influencing caregiver burden due to schedule at 4 
months after diagnosis (N = 19; p <.01; R2 = .58) 
 
At 4 months following diagnosis, caregiver burden related to feelings of abandonment 
was predicted by caregiver sex (p<.01), and two components of the care recipient’s 
neuropsychological function – the care recipient’s ability to remember short and long term 
events and the care recipient’s ability to reason(see Table 14).  Female caregivers and caregivers 
of persons who had higher levels of dysfunction in memory and reasoning were more likely to 
report higher levels of burden due to abandonment. 
Table 14.  Multiple regression analysis of factors influencing caregiver burden due to feelings of 
abandonment at 4 months after diagnosis (N = 13; p<.01; R2 = .91) 
 
Four months after the care recipient’s diagnosis, perception of economic hardship was the 
only statistically significant predictor of caregiver depressive symptoms (p = .048). As caregivers 
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had higher levels of economic hardship, they also reported more depressive symptoms (see Table 
15). 
Table 15.  Multiple regression analysis of factors influencing caregiver depressive symptoms at 4 
months after diagnosis (N = 21; p = .05; R2 = .15) 
 
Finally, caregiver anxiety at 4 months following diagnosis was predicted by caregivers’ 
perception of economic hardship (p=.01), caregivers’ relationship to the care recipient (p=.05), 
and the care recipient’s ability to perform constructional tasks (p=.04), a component of care 
recipients’ neuropsychological function (see Table 16).  Caregivers who reported higher levels of 
perceived economic hardship, who were spouses of the care recipient, and who were providing 
care for someone with difficulty with constructional ability reported higher levels of anxiety.   
Table 16.  Multiple regression analysis of factors influencing caregiver anxiety at 4 months after 
diagnosis (N = 17; p <.01; R2 = .52) 
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3.2.2 Study Purpose 2:  To determine whether caregiver perception of economic hardship 
changes from the time of diagnosis to four months after diagnosis.  
Paired t-tests showed no statistically significant difference (Table 17) between 
caregivers’ reported economic hardship at the time of diagnosis and economic hardship 4 months 
into the disease trajectory.  The mean score for Economic Hardship at diagnosis was 28.66 
(SD=12.62) and 4 months later was 29.14 (SD=11.02).  Paired sample correlation between 
Economic Hardship at the time of diagnosis and four months later was high (R2 = 0.87). 
Table 17.  Difference in perceived economic hardship between diagnosis and 4 months later 
 
 
 39 
4.0  DISCUSSION 
Cancer is a costly disease, both for those diagnosed and their family members.  Research 
has shown that undergoing treatment for cancer results in many expenses over and above the 
direct costs of care, the impact of which is often felt by family members, such as spouses, who 
serve as family caregivers.  For example, due to caregiving demands and rising expenses, many 
persons caring for a loved one with cancer must leave or reduce paid employment, leading to a 
loss of earnings in addition to those lost by the care recipient. While studies have reported work 
on quantifying the costs of cancer care, and a separate body of literature has shown that financial 
concerns affect emotional health in healthy adults, little research has explored how the  costs of 
cancer impact caregivers’ burden, depressive symptoms, and anxiety. There is also a scarcity of 
research describing how the perception of economic hardship changes over time, as the care 
recipient’s disease and treatment progress.  Therefore, the purposes of this study were to: 1) 
explore the extent to which perceived economic hardship contributes to the emotional 
consequences of providing care to a person with a PMBT, and 2) explore the extent to which the 
perception of economic hardship changes during the first four months following diagnosis. 
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4.1 STUDY PURPOSE 1:  TO EXPLORE THE EXTENT TO WHICH PERCEIVED 
ECONOMIC HARDSHIP CONTRIBUTES TO CAREGIVER BURDEN, DEPRESSIVE 
SYMPTOMS, AND ANXIETY.  
For this study caregiver emotional health was operationalized as caregiver burden, 
depressive symptoms, and anxiety.  Because caregiver burden is a multi-dimensional concept, 
two subscales of the CRA were used.  The schedule subscale assessed the impact of providing 
care on the caregiver’s usual activities, including whether providing care has forced them to 
eliminate activities and interfered with relaxation. The abandonment subscale of the CRA 
measured the ability of the family to support the caregiver and work together in the care situation 
(including the caregiver’s perception of being ‘abandoned’ by family and friends). 
4.1.1 Burden Due to Schedule 
At the time of diagnosis, caregiver feelings of burden due to schedule were predicted by 
caregiver neuroticism, the care recipient’s calculation ability, and the age of the caregiver.  
Neurotocism predicted burden due to schedule in such a manner that persons who were more 
neurotic reported higher levels of burden, data which supports work in caregivers of persons with 
Alzheimer’s disease and persons with cancer [Nijober et al., 2001; Bookwala and Schulz, 1998].  
Research in other caregiving populations has also suggested that caregivers caring for patients 
with more neuropsychological dysfunction tend to feel more burdened in the care situation 
[Chumbler et al., 2003; Pinquart and Sorensen, 2003; Bookwala and Schulz, 2000; Gaugler et al, 
2000], and that the caregiver’s level of neuroticism may help moderate this relationship 
[Bookwala and Schulz, 1998].  However, in this study the care recipients’ ability to perform 
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calculations predicted burden due to schedule such that when care recipients were better able to 
perform calculations, caregivers reported higher levels of burden related to schedule.  This 
discrepancy may be an artifact of the changing nature of the relationship between the care 
recipient’s calculation ability and the caregiver’s level of burden due to schedule - this 
relationship no longer existed four months into the care situation.  In addition, most studies have 
used overall neuropsychological functioning, rather than domain specific functioning, as a 
predictor of caregiver outcomes.  In fact, when univariate analyses were performed, there was no 
relationship between overall NP performance and caregiver burden related to schedule.  Finally, 
it may be that patients with higher abilities in calculations were employed in jobs that 
necessitated high degrees of cognitive functioning.  Given that the majority of the care recipients 
stopped working during the course of their initial diagnosis and treatment, it may be that 
caregivers of this group felt more acutely stressed and burdened due to their schedule.  
A similarly discordant result compared to prior literature was seen when caregiver age 
predicted burden due to schedule in a manner such that older caregivers were more likely to 
report feeling burdened.  In general, studies have suggested that younger caregivers were more 
likely to feel burdened [Pinquart and Sorensen, 2003; Zarit et al., 1986; Blood et al., 1994].  This 
finding could have been affected by the sample size.  For example, the majority of our caregivers 
were spouses, who would be significantly older than adult children, the next most common 
group.  As spouses typically display higher levels of burden [Pinquart and Sorensen, 2003] 
caregiver age could have been masking this effect.  Conducting analysis to examine the 
interaction between age and relationship to the care recipient would help to elucidate these 
findings, but was prohibited by sample size restrictions.  At the time of diagnosis, the perception 
of economic hardship did not predict caregiver burden due to schedule.  
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Four months after diagnosis, caregiver burden due to schedule was predicted by 
perception of economic hardship such that participants reporting higher levels of economic 
hardship were more likely to report feeling burden related to their schedule.  Caregivers who 
were spouses of the care recipients were more likely to report feeling burdened (supporting the 
previously suggested hypothesis that older caregivers were more likely to feel burdened because 
they were spouses), a finding supported in the meta-analysis of dementia caregivers performed 
by Pinquart and Sorensen in 2003.  In addition, caregivers of care recipients with higher-grade 
tumors were more likely to report feeling burdened due to their schedule.  Tumors of higher 
grade may indicate a poorer prognosis for the patient and has been shown to influence the 
psycho-behavioral response of the caregiver [Ergh et al., 2003; Sherwood et al., 2007]. In 
addition, the caregivers’ level of social support predicted burden due to schedule such that 
participants with lower levels of social support reported greater burden.  Similarly, Nabors et al. 
[2002] found that in their study population of caregivers of patients with traumatic brain injuries, 
caregivers with less social support and more unmet family needs tended to report higher levels of 
burden. 
Economic hardship had a greater influence on caregiver burden due to schedule four 
months into the care situation than at the time of diagnosis.  By this point in the treatment 
trajectory, the care recipients and their families have likely received bills for their initial hospital 
stays, surgeries, biopsies, radiation, and/or chemotherapy.  The care recipient has likely missed a 
great deal of work, and the caregiver has probably missed at least some days as well.  It may be 
hypothesized that caregivers feel more burdened due to their schedule at four months following 
diagnosis because they are worried about missing too much work, and how that loss will affect 
their family financially.  Since it appears that positive social support may alleviate the 
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caregivers’ feelings of burden, perhaps encouraging caregivers to reach out to friends and family 
for help and support may be one strategy that could help decrease these feelings of burden.  This 
may be particularly important for caregivers who are spouses of their respective patients, and for 
caregivers of care recipients with high-grade tumors.   
4.1.2 Burden Due to Feelings of Abandonment 
At the time of diagnosis, caregiver burden due to feelings of abandonment was predicted 
by economic hardship, such that caregivers who reported greater levels of economic hardship 
reported higher levels of burden.  Similarly, caregivers caring for patients with higher overall 
scores on the NCSE, and therefore had higher levels of neuropsychological function, were more 
likely to report feeling burdened due to feelings of abandonment.  This is a similar relationship to 
that seen between burden due to schedule and calculation ability, however differs from the 
studies that report a trend of increasing caregiver burden with decreasing neurological 
functioning in the patient [Chumbler et al., 2003; Pinquart and Sorensen, 2003; Bookwala and 
Schulz, 2000; Gaugler et al, 2000]. Perhaps, at the outset of the care situation, caregivers of 
higher functioning persons do not receive as much help from friends and family members.  
Because the care recipient seems to be doing well, friends and family may not think it necessary 
to offer support and assistance to the caregiver.   
Four months after the care recipient’s diagnosis, however, caregiver burden due to 
feelings of abandonment was predicted by care recipient memory and reasoning such that 
caregivers caring for patients with worse memory and reasoning were more likely to report 
feeling burdened.  This is the expected relationship as reported by previous studies [Chumbler et 
al., 2003; Pinquart and Sorensen, 2003; Bookwala and Schulz, 2000; Gaugler et al, 2000], but 
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differs from that seen in this study at the time of diagnosis.  This finding provides evidence for 
the hypothesis that the relationship between care recipient neurological function and caregiver 
burden and depressive symptoms is a changing one.  This study has also provided evidence that 
different types of neuropsychological functioning (the NCSE subscales of language, 
constructional ability, memory, calculations, and reasoning) in the care recipient may affect 
caregiver burden and depressive symptoms in different ways.  Perhaps, as it appears here, lower 
functioning influences burden and depressive symptoms more as the care situation progresses.   
Four months after the care recipient’s diagnosis caregiver burden due to feelings of 
abandonment was predicted by caregiver sex, such that female caregivers were more likely to 
report feeling burdened.  This finding is supported by previous work, in particular a meta-
analysis of 84 studies of family caregivers of older, frail adults performed by Pinquart and 
Sorensen in 2003.  This information may be helpful in the future when deciding which caregivers 
to approach with interventions designed to alleviate or prevent feelings of burden. 
Although at the time of diagnosis economic hardship was a significant predictor of 
caregiver burden due to abandonment, it was not four months later.  It may be hypothesized that 
at the time of diagnosis the caregiver may worry about many things, but one stressor may be the 
looming bills and financial pressures.  These worries may cause the caregiver to feel alone and 
without support, particularly if the care recipient, who used to help shoulder financial burden, is 
no longer able to do so.  At four months into the care situation, however, the caregiver is likely to 
have received help from others in caring for the patient, so that he or she may go to work and 
fulfill other responsibilities.  It may also be hypothesized that some of these caregivers are 
finding that their ill loved ones are able to return to work and are therefore sharing in the 
financial load.  Further work is needed to evaluate this relationship, and may include analyzing 
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employment patterns of both patients and caregivers and how this relates to caregiver burden.  
Knowing that these caregivers are feeling burdened at the outset of the care situation, however, 
may indicate a crucial timepoint for intervention.  Stopping or alleviating caregiver burden early 
in the care situation may help prevent some negative emotional consequences from occurring 
down the line. 
4.1.3 Depressive Symptoms 
Caregiver depressive symptoms were predicted by personality type such that caregivers 
with higher levels of neuroticism were more likely to report higher levels of depressive 
symptoms.  This is a finding that is supported in studies of caregivers of persons with 
Alzheimer’s disease and persons with cancer  [Nijober et al., 2001;  Bookwala and Schulz, 
1998].  In keeping with some of the findings reported in previous sections, the care recipient’s 
score on the memory subscale of the NCSE predicted depressive symptoms such that care 
recipients with better memory tended to have caregivers who reported more depressive 
symptoms.  Several past studies have found the opposite effect, that caregivers were more likely 
to report depressive symptoms, and feel burdened and anxious when caring for poorly 
functioning patients [Chumbler et al., 2003; Pinquart and Sorensen, 2003; Bookwala and Schulz, 
2000; Gaugler et al, 2000].  It is possible that the discrepancies found in this study in terms of the 
relationship between the neurological functioning of the care recipient and caregiver burden and 
depressive symptoms may be partly a function of the timing of the interviews.  It may be that 
caregivers of highly functioning patients feel greater dread about the inevitable decline of their 
loved one, which may in turn affect their levels of burden and depressive symptoms.  Again, this 
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is a finding that should be re-examined in a larger sample size, and at several time points over a 
longer treatment trajectory. 
At the time of diagnosis, economic hardship did not predict caregiver depressive 
symptoms, however four months into the care situation it was the only significant predictor of 
these symptoms.  This study found that caregivers who reported higher economic hardship were 
more likely to report having depressive symptoms.  Depressive symptoms can, in turn, influence 
a person’s lifestyle choices that can impact physical health.  It is important to try to stop or 
prevent this process from occurring, and this may be possible through the implementation of 
targeted interventions.  While it may not be feasible to directly change a patient’s financial 
status, it may yet be possible to indirectly alter the perception through financial advisement and 
counseling.  Such actions, taken soon after the patient is diagnosed and before the caregiver feels 
too many negative emotional consequences, may help empower the caregiver in a situation in 
which he or she may otherwise feel helpless. 
4.1.4 Anxiety 
At the time of diagnosis and four months into the care situation, caregivers who were 
spouses of the care recipients were more likely to report feeling anxious.  This finding is 
supported in the literature in studies of caregivers of persons with cancer and persons with 
dementia [Pinquart and Sorensen, 2003; Nijboer et al., 2001; Gaugler et al., 2000]. 
Caregivers caring for patients with higher scores on the construction subscale of the 
NCSE, and therefore more ability in this area, were more likely to report feeling anxious in the 
care situation four months after the diagnosis.  It is unusual to hear reports of higher care 
recipient functioning leading to more caregiver anxiety.  In fact, previous studies have actually 
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found the opposite to be true in the areas of oncology and dementia care [Chumbler et al., 2003; 
Pinquart and Sorensen, 2003; Bookwala and Schulz, 2000; Gaugler et al, 2000].  While 
constructional ability approached significance as a predictor in the initial univariate analysis at 
four months, no other neuropsychological domain significantly predicted anxiety at either four 
months or the initial time of diagnosis.  Prior studies that have examined the relationship 
between care recipient functioning and caregiver emotional response have used broader 
measures of neuropsychological status, such as the total NCSE score, and therefore may not have 
seen different affects from separate types of functioning.  This relationship should be examined 
further in a larger sample, and at multiple time points over a longer treatment trajectory.   
Economic hardship predicted caregiver anxiety both at the time of diagnosis and four 
months into the care situation, suggesting that this relationship may be constant.  In general, 
caregivers who reported higher levels of economic hardship were more likely to report feeling 
anxious.  This makes sense intuitively, and it is therefore likely that any future interventions that 
decreased economic hardship may also alleviate some anxiety.  
4.2 STUDY PURPOSE 2:  TO DETERMINE WHETHER CAREGIVER 
PERCEPTION OF ECONOMIC HARDSHIP CHANGES FROM THE TIME OF 
DIAGNOSIS TO FOUR MONTHS LATER.  
There was no difference between the levels of economic hardship reported by the 
caregivers at the time of diagnosis and economic hardship four months into the care situation.  
This suggests that, at least in the early stages of the treatment trajectory, perceptions of economic 
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hardship do not change.  However, even though it may not change, perceived economic hardship 
does appear to influence this population of caregivers in a negative way. 
4.3 CONCLUSIONS 
These results suggest that perceived economic hardship may play an important role in 
caregivers’ emotional health.  However, it appears that the nature of this relationship changes 
over time, even though the actual perception of economic hardship may not.  These data may be 
useful in identifying caregivers at risk for burden, depressive symptoms, and anxiety, and 
suggest possible timing of and avenues for future interventions with this population.  In addition, 
this study helps identify additional areas of research that are needed in order to better understand 
the impact of family caregiving on the physical and mental health of persons serving in this role.  
4.3.1 Implications for Public Health 
Due to the high numbers of family caregivers and the proven impact of providing care on 
caregivers’ emotional, and subsequently physical health, it is vital that we determine predictors 
of emotional and physical dysfunction. Public health implications as a result of identifying those 
predictors include: 
• If caregivers’ emotional and physical health deteriorates, there will be a greater demand 
on the nation’s health system, a factor that should not be taken lightly when considering 
the number of family caregivers in the U.S. 
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• Caregivers who are have poor emotional or physical health may be less able to deliver 
high quality care to the care recipient, which could potentially lead to more patient 
hospitalizations and institutionalization [Schulz et al., 1999; Schulz et al., 2004]. 
4.3.2 Implications for Clinical Practice 
• Quality cancer care should go beyond care of the tumor and help patients and their 
families deal with secondary issues, such as economic concerns. 
• Clinicians should consider implementing financial planning services at the time of 
diagnosis to help the family cope with economic concerns. 
• Clinicians should assess, and regularly reassess, patients’ and caregivers’ perception of 
economic hardship and evaluate its potential impact on emotional health and treatment 
decisions. 
4.3.3 Implications for Future Research 
This study has begun to explore the effect economic hardship has on caregiver emotional 
health.  However, further research is needed in several areas, including: 
Descriptive 
• How does perceived economic hardship influence patient adherence to treatment 
regimens? 
• Does perception of economic hardship differ between populations of persons with other 
types of cancer (prostate, colon, etc.)?   
o Other chronic illnesses? 
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• How does perceived economic hardship influence patient outcomes, such as symptom 
severity and quality of life? 
• What impact does caring for a loved one have on caregivers’ work productivity? 
• How do religious faith and/or spiritual beliefs affect the emotional health of caregivers? 
o Do these beliefs mediate the relationship between perceived economic hardship 
and emotional health? 
• How does caregiver perception of economic hardship change after the care situation is 
over? 
o How does it change throughout a long-term care situation? 
Interventions 
• Financial planning assistance at the time of patient’s diagnosis. 
o Does financial planning assistance at the time of diagnosis alleviate perceived 
economic hardship?   
o Does it limit the effect that economic hardship has on caregiver burden, 
depressive symptoms, and anxiety?   
o Is it feasible to offer financial planning assistance?   
o Who should it be offered to?  How should eligible patients and their families be 
identified? 
• Would psychosocial counseling with family caregivers reduce the impact of economic 
hardship on emotional health? 
• What would the impact of a public education intervention regarding health insurance 
options have on the perceived economic hardship of caregivers of persons with chronic 
diseases? 
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4.3.4 Limitations 
This study is limited by its relatively small sample size of 33 participants.  Also, the 
majority of participants in the sample were Caucasian.  Although this is representative of the way 
in which the disease occurs, it precludes generalization to other ethnic groups where other 
avenues of financial and family support may vary.  In addition, participants were recruited solely 
from medical clinics serving the Pittsburgh and Western Pennsylvania region.  It is possible that 
economic concerns facing persons living in this area may differ from those living in other areas 
of the country.  Finally, although persons with differing annual household incomes were 
represented in the sample, there were more persons with incomes above $50,000 than any other 
category, which may limit generalization. 
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APPENDIX A.  CARE RECIPIENT CONSENT FORM 
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